Introduction

2-(Diphenylphosphino)benzaldehyde [2 -4] (2-formylphenyldiphenylphosphine) is a very versatile
and frequently employed reagent in coordination chemistry and in metal-catalyzed synthesis [5] . It has been introduced as P-donor in metal complexes [6] , for the formation of acyl complexes [7a] or for the formation of dendrons [7b] or Salpen-like ligands [7c] . Mostly it has been used for reactions with amines or functionalized amines to synthesize iminophosphine ligands (Schiff bases) [8] and optically active iminophosphines from optically active amines for asymmetric reactions [9] . Reactions of 2-(diphenylphosphino)benzaldehyde with polyamines afford multidentate iminophosphines [10] . Brunner and coworkers reported optically active P,N-ligands from 2-formylphenyldiphenyl-phosphine and optically active amines from which chelate complexes were obtained, and these were used for metal-catalyzed asymmetric hydrogenation and hydrosilylation [4, 11] and allylation [12, 13] .
In the course of our studies on metal complexes of Schiff bases from α-amino acids [14] we report in 0932-0776 / 10 / 0400-0503 $ 06.00 c 2010 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com the following on palladium(II) and platinum(II) complexes of imines from 2-(diphenylphosphino)benzaldehyde and α-amino acid esters. During optimization reactions for optically active P,N-ligands, Brunner et al. [12] have synthesized a P,N Schiff base from 2-(diphenylphosphino)benzaldehyde and tert-butyl-tertleucinate, and several Schiff bases from 2-(diphenylphosphino)benzaldehyde and dipeptides have been developed as ligands for asymmetric conjugate additions of allylzinc reagents [15] .
Results and Discussion
The Schiff bases 1 -5 (Scheme 1) have been obtained by condensation of 2-(diphenylphosphino)benzaldehyde with α-amino acid esters. Polarometric measurements showed that racemization took place [16] when L-amino acids were used. The reactions of 1 -5 with PdCl 2 or K[PtCl 3 (C 2 H 4 )] (Zeise's salt) afforded the yellow complexes 6 -15 (Scheme 1). The complexes 6, 9 -11 and 14 were converted into the cationic compounds 16 -20 by treatment with AgBF 4 .
The IR spectra of 6 -15 exhibit two ν(M-Cl) absorptions at ∼ 350 cm group. The ν(C=N) band of the complexes 6 -15 is shifted by N-M coordination to lower frequencies in comparison to the free Schiff bases 1 -5. The large shift of the ester carbonyl absorption in 16 -20 to lower frequencies (compared to that in 1 -15, ∆ = 60 -100 cm −1 ) is clear evidence for coordination of the ester function [1] which causes also a characteristic lowfield shift of the methyl and ethyl ester signals in the 1 H NMR spectra and a low-field shift of the carbon signal of the coordinated carbonyl group in the 13 C NMR spectra. The 31 P NMR spectra of 1 -20 spectra exhibit, as expected, only one signal. The planar structures of 6 ( Fig. 1 ) and 20 ( Fig. 2) could be confirmed by X-ray structure determination ( Table 1 ). The two Pd-Cl bond lengths in 6 are distinctly different. The Pd-Cl bond in trans position to the stronger P-donor is longer than that of the Pd-Cl bond trans to the weaker N-donor. The structure of 20 shows the coordination of the ester group [1] (Pd-O2 = 214.3(8) pm) and the noncoordinated allyl group. The P-Pd-N angle in 20 with a six-membered chelate ring is by 5 • larger than that in 6 with a five-membered ring (92.7(2) and 88.1(2) • , resp.). The racemization of the Schiff base made it possible that complex 6 subsequently crystallized in the centrosymmetric space group P2 1 /n. The Schiff base 3 was converted into the amine 21 by treatment with tetrahydridoborate, and 21 was again used as a ligand to give the neutral (22, 23) and cationic (24, 25) palladium(II) and platinum(II) complexes (Scheme 2). The nitrogen atom in 22 -25 is a second chiral center; therefore two diastereomers (S N S C /R N R C and S N R C /R N S C ) are formed which can be detected by their NMR signals.
The IR spectra of 24 and 25 exhibit the characteristic CO absorption of the coordinated ester group which is typically [1] shifted by ∼ 100 cm −1 to lower wavenumbers from that of 22 and 23 with a free ester group. The ν(M-Cl) bands of 24 and 25 are found at 350 cm −1 . In the 13 C NMR spectra of 22 and 23 two sets of signals for the two diastereoisomers are observed. The coordination of the ester group in 24 and 25 causes again a large low field shift of the carbonyl signal. Two diastereoisomers can be observed also in the 31 P NMR spectra of 22, 23 and 25 which show two 31 P signals, whereas 24 offers four signals which, presumably, can be attributed to conformational isomers of the two diastereoisomers [17] . Experimental Section 2-(Diphenylphosphino)benzaldehyde [3] and K[PtCl 3 -(C 2 H 4 )] (Zeise's salt) [18] were obtained as described. Unless otherwise noted, the NMR spectra were recorded on a Jeol GSX-270 spectrometer.
Schiff base 3
2-(Diphenylphosphino)benzaldehyde (4.0 g, 13.8 mmol) and freshly destilled L-phenylalanine methyl ester (2.33 g, 13.8 mmol) were heated in benzene (120 mL) under reflux by use of a water separator for 15 h. The solvent was removed in vacuo, the oily residue was dissolved in diethyl ether (20 mL), and the product was precipitated with npentane. The colorless Schiff base was recrystallized from diethyl ether/n-pentane at −35 • C and dried over P 4 O 10 at r. t. The Schiff bases 1, 2, 4 and 5 were prepared by analogous procedures. 
N-(2-Diphenylphosphino)benzyl-phenylalaninmethylester (21)
To a solution of Schiff base 3 (2.11 g, 4.67 mmol) in methanol (25 mL) sodium tetrahydroborate (276 mg, 7.30 mmol) was added slowly at 0 • C. The mixture was heated under reflux for 1 h and methanol was removed in vacuo. The yellow-brown oily residue was dissolved in diethyl ether, and the solution was filtered. After addition of water (10 mL) the organic phase was separated. The aqueous phase was extracted with diethyl ether. The united ether phases were dried over Na 2 SO 4 and filtered over silica gel [10 
Palladium complex 6
A suspension of PdCl 2 (177 mg, 1 mmol) in DMF (10 mL) was heated under reflux for 3 h. The deep-red solution was cooled to r. t., and the Schiff base 1 (376 mg, 1 mmol) was added. After stirring for 1 h the orange-yellow solution was separated with a pipette and its volume reduced to 4 mL. The solution was layered with diethyl ether (15 mL). At −30 • C yellow, DMF-containing needles were obtained which were washed three times with diethyl ether (10 mL each). The other palladium complexes 8, 10, 12, 14 and 22 were prepared by analogous procedures.
Platinum complex 23
To Zeise salt (K[PtCl 3 C 2 H 4 ], 369 mg, 1 mmol) dissolved in DMF (12 mL) compound 21 (404 mg, 1 mol) was added. After stirring for 12 h the light-yellow solution was separated with a pipette and its volume reduced to 4 mL while warming to r. t. and layered with n-pentane (15 mL). At −30 • C colorless crystals were obtained which were washed three times with diethyl ether (10 mL each). The other platinum complexes 7, 9, 11, 13 and 15 were prepared by analogous procedures. 
Cationic complexes 16 -20, 24 and 25
In a dry Schlenk tube to 1 mmol of 6, 9, 10, 11, 14, 15, 22 or 23 and 1.1 mmol of AgBF 4 dichloromethane (10 mL) was added, and the mixture was stirred for 2 h. Then, the solution was filtered, and the solvent was removed from the filtrate in vacuo. The residue was dried in vacuo at 60 • C and then stirred with diethyl ether (15 mL) for 14 h. The diethyl ether was decanted, and the solid product was washed twice with diethyl ether (10 mL each) and dried in vacuo at 60 • C for 6 h. Crystal structure determination of 6 and 20 X-Ray intensities were collected at r. t. with four-circle diffractometers using graphite-monochromatized MoK α radiation. The data were corrected for Lorentz and polarization effects. An empirical absorption correction was applied for 6. The phase problem was solved by Direct Methods (20) and Patterson techniques (6) . The SHELXTL-PLUS suite of programs were used for structure solution and refinement [19] . The crystallographic data are compiled in Table 1 .
CCDC 766317 (6) and 759892 (20) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/ cif.
